[Abstract] The amount of polymerized actin within a cell can vary widely due to natural processes and/or experimentally induced perturbations. We routinely use this protocol to measure relative polymerized actin content between cell populations by staining cells in suspension with fluorescent phalloidin, then measuring total cell fluorescence using flow cytometry. Although developed for human cells, we have easily adapted this method for use with diverse eukaryotic cell types.
1) best preserve the overall morphology reasonably similar to live cells as visualized using DIC or phase contrast microscopy; 2) keep the polymerized actin intact through fixation; 3) when imaged by fluorescence microscopy, stain the appropriate structures. For information on buffers and fixatives (see 2. Label 1.5 ml tubes for each sample, including untreated and treated cells that will be stained with phalloidin, as well as matched control samples that will be processed identically but will not be stained with phalloidin (unstained controls). we used a FACSCalibur analyzer (BD).
Setting Parameters
For this analysis, we measure FSC-height, SSC-height, and FIT-C: height, log. We also recommend collecting either FSC-width, SSC-width, and/or FSC-area if the cytometer has those capabilities, as these values will allow for elimination of doublets (see Note 9). The differences in sample fluorescence are large, so we display the fluorescence intensities in log scale.
FACSDiva software displays a worksheet populating data into histograms, scatter plots, and provides population statistics based on gating. We recommend setting up a global worksheet to visualize data during the adjustments and acquisition.
Depending on your cytometer, adjust the laser intensity and/or the detector to 1) capture forward and side scatter (to eliminate dead cells, clumps, doublets, etc. see Note 9 for doublet elimination) and 2) make sure that your samples are fluorescing within the detectable range.
Adjust these parameters as your control sample is running through the flow cytometer at a low speed. Typically, a scatterplot with forward scatter and side scatter will show the population in real time as cytometer collects data. The target population should be well separated from the axes to avoid exclusion of data. Using a selection tool, create an initial gate by setting points around the entire population and adjust the cytometer to center the fluorescence intensity of the entire cells in the population. Do this very carefully because you cannot later recover data outside of the range of the detector.
Data acquisition
Once the lasers and detector are properly adjusted, use the same laser intensities on all data collected for all samples in the replicate. The cytometer can (and should) be adjusted for each 
B. Gating
Apply gates uniformly to all samples in the entire replicate. The gates described here 1) select intact cells and exclude cell debris; 2) establish populations; 3) allow for comparative analyses between samples (see Note 8).
1. Open the graphing window and create a scatterplot with SSC-height (SSC-H) on the y-axis and FSC-height (FSC-H) on the x-axis. We like to use the pseudocolor option for the scatterplot since the monochrome dot plot reduces the number of events to represent only some of the data. Also, pseudocolor is easy to visualize the concentrations of events to establish gating.
2. If the cytometer has the capacity to collect width and/or area data, gate the cell population to eliminate doublets (see Note 9).
3. Select a cell population, being careful to not exclude data from the main cell population, using the ellipse tool (Figure 2 ).
4. Open this gated population as a histogram. Display the x-axis as "FIT-C" and the y-axis as a histogram.
5. Add statistics such as median.
6. Copy the analysis to the entire group. This creates a group gating hierarchy to allow for analysis of relative actin intensities within that group.
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D. Statistical analysis
We use FlowJo to calculate the median fluorescence intensity of each cell sample. We normalize data to compensate for variation in fluorescence intensity between replicates due to drift in the lasers and detector (see Note 8). The untreated samples are set equal to 100%, and the treated samples are relative to the untreated samples (Table 1) . We use Prism to draw scatterplots showing means and standard deviations ( Figure 2 ). 2. Permeabilization Buffer: Triton X-100 is a mild detergent that is commonly used to permeabilize cell membranes. We make a fresh dilution on the day of the experiment. Triton is viscous and can be difficult to pipet. We recommend using wide bore tips or cutting off the end of a regular pipette tip using a clean razor blade. for 5 min at 1,000-2,000 x g is a fairly safe starting point. We recommend increasing centrifugation to get the best pellet without compromising overall cell morphology. Again, this should be empirically tested. Check samples on a microscope after each spin (e.g., 2
µl on a slide). If there is an increase in cell debris, you may be centrifuging too fast. Gate the population to exclude data points with FSC-W at higher values than the main population.
c. SSC-W vs. SSC-H: Display the data with SSC-W on the y-axis and SSC-H on the x-axis.
Gate the population to exclude data points with SSC-W at higher values than the main population.
Recipes
Note: All recipes below are made at room temperature and aseptically with Milli-Q water. Make fresh, and does not need to be sterilized
